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DETAILED ACTION 
Drawings 

1. The drawings as submitted by applicant on 30 August 2000 are acceptable. 

Specification 

2. The specification as submitted by applicant is acceptable. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made 

4. Claims 1-6 and 8-10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Farnworth et al. (5,286,679) in view of Kato et al. (3,825.580). 

Farnworth et al. teach a wafer with a surface. An adhesive is applied to certain 
areas of the surface for attaching semiconductor die (column 2. lines 56 et seq.) There 
are singulating lines on the wafer so as to separate the wafer into individual dies after 
completing the adhesion step (column 5, lines 19 et seq.). Bond pads are also left 
exposed (column 5, lines 30 et seq.). The adhesive is applied using hot or cold screen 
process, depositing and photo-patterning a photosensitive adhesive or using a resist 
etch back method (see abstract). 

Farnworth et al. do not teach an instant setting adhesive such as a cyanoacrytate 
or an anaerobic acrylic adhesive or the monomer formula of such an adhesive or 
additives for the adhesiv e. 
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However, Kato et aL do teach an instant setting adhesive such as a 
cyanoacrylate or an anaerobic acrylic adhesive (column 1 . lines 33-35) Kato et al 
further teach the formula as in applicant's claim 9, wherein the R group can be an 
alkenyl, alkinyl, alkenyloxyalkyl or cycloalkenyl (column 1, lines 56-66) Also, acidic 
stabilizers, polymerization inhibitors, plasticizers, monomers, viscosity increasing 
polymers and dyes can be added to the adhesive to alter the adhesive's characteristics 
(column 2, lines 55 et seq.). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at to combine the disclosures of Farnworth et al. with Kato et al. to provide 
for a good quality adhesive to quickly and soundly adhere a die to a lead frame. It is 
well known in the art that cyanoacrylate adhesives are excellent for binding to glass, 
metals and plastics, and it would be obvious to use this type of adhesive with a lead- 
frame as they are commonly metal. It would further have been obvious to coat the 
instant setting adhesive only in areas that are intended to have a semiconductor die 
mounted thereon, as correcting a die misplaced would be difficult due to the nature of 
the adhesive. 

Therefore, it would have been obvious to combine Kato et al. with Farnworth et 
al. to obtain the invention as specified in claims 1-6 and 8-10. 
/ 

5. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farnworth et al. (5,286,679) and Kato et al. (3,825.580) as applied to claim 1 above, and 
further in view of Mones et al. (4,172,907). 
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Neither Farnworth et al. nor Kato et al. teach an adhesion promoter applied to the 
surface of a wafer prior to applying the adhesive. 

However, Mones et al. do disclose applying a thin first coating of adhesion 
promoter to a surface of a circuit element before the adhesion is applied (column 6, 
claim 2). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at to combine the disclosures of Mones et al. with Farnworth et al. and 
Kato et al. to provide effective bonding of the die to the lead frame using a bonding 
promoter. It is well known in the art that adhesion promoters increase the effectiveness 
of the bond between two surfaces. 

Therefore, it wou d have been obvious to combine Mones et ai. with Kato et ai. 
and Farnworth et al. to obtain the invention as specified in claim 7. 

/ 

6. Claims 11-14. 22-27 and 31-33 are rejected under 35 U S C. 103(a) as being 
unpatentable over Farnworth et al. (5,286,679) in view of Kato et al (3 825,580) and 
Kameyama et al. (4,720,513). 

Farnworth et al. teach a wafer with a surface. An adhesive is applied to certain 
areas of the surface for attaching semiconductor die, and also attaching die to the lead 
fingers (column 2, lines 56 et seq.). Bond pads are also left exposed (column 5, lines 
30 et seq.). The adhesive is applied using hot or cold screen process, depositing and 
photo-patterning a photosensitive adhesive or using a resist etch back method (see 
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abstract). Farnworth et al. also teach a mounting paddle with adhesive applied thereon 
and attached to a die (column 1. lines 30-41). 

Farnworth et al. do not teach an instant setting adhesive such as a cyanoacrylate 
or an anaerobic acrylic adhesive or the monomer formula of such an adhesive 

However, Kato et al. do teach an instant setting adhesive such as a 
cyanoacrylate or an anaerobic acrylic adhesive (column 1 . lines 33-35) 

Kameyama et al. teach a thixotropic index for an instant setting adhesive in the 
range of 3 and greater (column 2, lines 56 et seq., continuing to column 3, lines 1-6). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at to combine the disclosures of Farnworth et al. with Kato et al. to provide 
for a good quality adhesive to quickly and soundly adhere a die to a lead frame it is 
well known in the art that cyanoacrylate adhesives are excellent for binding to glass, 
metals and plastics, and it would be obvious to use this type of adhesive with a lead- 
frame as they are commonly metal. It would further have been obvious to coat the 
instant setting adhesive only in areas that are intended to have a semiconductor die 
mounted thereon, as correcting a die misplaced would be difficult due to the nature of 
the adhesive. 

Therefore, it would have been obvious to combine Kameyama et al with Kato et 
al. and Farnworth et al. to obtain the invention as specified in claims 11-14 and 22-27 
and 31-33. 

/ 




Application/Control Number: 09/651 .217 Page 6 

Art Unit: 2813 

7. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farnworth et al. (5, 286, 679) and Kato et al. (3,825,580) as applied to claim 22 above, 
and further in view of Brooks et al. (6,049,125). 

Neither Farnworth et al. nor Kato et al. teach a heat sink attached to a device 
with an instant setting adhesive. 

However, Brooks et al. disclose a layer of adhesive, such as cyanoacrylate. to 
attach a heat sink to an encapsulated semiconductor die (column 4. lines 61 et seq.) 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at to combine the disclosures of Brooks et al. with Farnworth et al and 
Kato et al. to provide a semiconductor device with a heat sink attached. It is well known 
in the art to use a heat sink to effectively channel heat away from the semiconductor 
device during its operation. 

Therefore, it would have been obvious to combine Brooks et al. with Kato et al. 
and Farnworth et al. to obtain the invention as specified in claim 29. 

/ 

8. Claims 34-39 and 43-45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Farnworth et al. (5,286,679) in view of Kato et al (3 825 580) 

Farnworth et al. teach a wafer with a surface. An adhesive is applied to certain 
areas of the surface for attaching semiconductor die, and also attaching die to the lead 
fingers (column 2, lines 56 et seq.). Bond pads are also left exposed (column 5. lines 
30 et seq.). The adhesive is applied using hot or cold screen process, depositing and 
photo-patterning a photosensitive adhesive or using a resist etch back method (see 
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abstract). Farnworth et al. also teach a mounting paddle with adhesive applied thereon 
and attached to a die (column 1 , lines 30-41). Farnworth et al. also disclose a hot 
screen patterning process for the adhesive at a temperature range between 100 C C and 
500°C (column 6, lines 33-36). 

Farnworth et al. do not teach an instant setting adhesive such as a cyanoacrylate 
or an anaerobic acrylic adhesive or the monomer formula of such an adhesive. 

However. Kato et al. do teach an instant setting adhesive such as a 
cyanoacrylate or an anaerobic acrylic adhesive (column 1 , lines 33-35). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at to combine the disclosures of Farnworth et al. and Kato et al. to provide 
for a good quality adhesive to quickly and soundly adhere a die to a lead frame. It is 
well known in the art that cyanoacrylate adhesives are excellent for binding to glass, 
metals and plastics, and it would be obvious to use this type of adhesive with a lead- 
frame as they are commonly metal. It would further have been obvious to coat the 
instant setting adhesive only in areas that are intended to have a semiconductor die 
mounted thereon, as correcting a die misplaced would be difficult due to the nature of 
the adhesive. 

Therefore, it would have been obvious to combine Kato et al with Farnworth et 
al. to obtain the invention as specified in claims 34-39 and 45. 
/ 
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9. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farnworth et al. (5,286,679) and Kato et al. (3,825,580) as applied to claim 34 above 
and further in view of Brooks et al. (6,049.125). 

Neither Farnworth et al. or Kato et al. teach a heat sink attached to a device with 
an instant setting adhesive. 

However, Brooks et al. disclose a layer of adhesive, such as cyanoacrylate to 
attach a heat sink to an encapsulated semiconductor die (column 4. lines 61 et seq.). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at to combine the disclosures of Brooks et al. with Farnworth et al. and 
Kato et al. to provide a semiconductor device with a heat sink attached. It is well known 
in the art to use a heat sink to effectively channel heat away from the semiconductor 
device during its operation. 

Therefore, it would have been obvious to combine Brooks et al. with Kato et al 
and Farnworth et al. to obtain the invention as specified in claim 41 

/ 

10. Claims 46-53, 55 and 56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Farnworth et al. (5,286,679) in view of Kato et al (3 825 580) 

Farnworth et al. teach a wafer with a surface. An adhesive is applied to certain 
areas of the surface for attaching semiconductor die, and also attaching die to the lead 
fingers (column 2, lines 56 et seq.). There are singulating lines on the wafer so as to 
separate the wafer into individual dies after completing the adhesion step (column 5. 
lines 19 et seq.). Bond pads are also left exposed (column 5. lines 30 et seq ) 
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Farnworth et al. also teach a mounting paddle with adhesive applied thereon and 
attached to a die (column 1 , lines 30-41 ). Farnworth et al. further teach applying 
pressure and elevated temperature as the bonding is completed (see abstract) and a 
lead-on-chip frame as the lead frame for bonding to chips (column 3, lines 15 et seq.) 
Farnworth et al. also disclose a hot screen patterning process for the adhesive at a 
temperature range between 100^C and 500°C (column 6, lines 33-36). 

Farnworth et al. do not teach an instant setting adhesive such as a cyanoacrylate 
or an anaerobic acrylic adhesive or the monomer formula of such an adhesive. 

However. Kato et al. do teach an instant setting adhesive such as a 
cyanoacrylate or an anaerobic acrylic adhesive (column 1, lines 33-35). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at to combine the disclosures of Farnworth et al. with Kato et al. to provide 
for a good quality adhesive to quickly and soundly adhere a die to a lead frame It is 
well known in the art that cyanoacrylate adhesives are excellent for binding to glass, 
metals and plastics, and it would be obvious to use this type of adhesive with a lead- 
frame as they are commonly metal. It would further have been obvious to coat the 
instant setting adhesive only in areas that are intended to have a semiconductor die 
mounted thereon, as correcting a die misplaced would be difficult due to the nature of 
the adhesive. 

Therefore, it would have been obvious to combine Kato et al. with Farnworth et 
al. to obtain the invention as specified in claims 46-53. 55 and 56. 
/ 
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12. Claim 54 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farnworth et al. (5, 286,679) and Kato et al. (3,825.580) as applied to claim 53 above 
and further in view of Eichelberger (5.841 ,193). 

Neither Farnwortn et al. or Kato et al. teach applying a catalyst to one surface ot 
the lead fingers before the die placing step. 

However, Eichelberger discloses applying a catalyst to one surface while the 
cyanoacrylate adhesive is applied to the other surface(column 10, lines 34-38). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at to combine the disclosures of Eichelberger with that of Farnworth et al. 
and Kato et al. to apply an adhesive to one surface to be bonded and to apply a catalyst 
to the other surface to be bonded to ensure an instantaneous seal. 

Therefore, it would have been obvious to combine Eichelberger with Kato et al.. 
Farnworth et al. to obtain the invention as specified in claim 54. 

/ 

13. Claims 57, 58, 59 and 61 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Farnworth et al. (5.286,679) in view of Kato et al. (3,825.580). 

Farnworth et al. teach a wafer with a surface. An adhesive is applied to certain 
areas of the surface for attaching semiconductor die (column 2. lines 56 et seq). There 
are singulating lines on the wafer so as to separate the wafer into individual dies after 
completing the adhesion step (column 5, lines 19 et seq.). Bond pads are also left 
exposed (column 5, lines 30 et seq ). The adhesive is applied using hot or cold screen 
process, depositing and photo-patterning a photosensitive adhesive or using a resist 
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etch back method (see abstract). Farnworth et al. also teach a mounting paddle with 
adhesive applied thereon and attached to a die (column 1. lines 30-41) Farnworth et 
al. further teach applying pressure and elevated temperature as the bonding is 
completed (see abstract). Farnworth et al. also disclose a hot screen patterning process 
for the adhesive at a temperature range between 100°C and 500°C (column 6. lines 33- 
36). 

Farnworth et al. do not teach an instant setting adhesive such as a cyanoacrylate 
or an anaerobic acrylic adhesive, the monomer formula of such an adhesive or additives 
for the adhesive. 

However, Kato et al. do teach an instant setting adhesive such as a 
cyanoacrylate or an anaerobic acrylic adhesive (column 1 , lines 33-35). Kato et al. 
further teach the formula as in applicant's claim 58, wherein the R group can be an 
alkenyl, alkinyl, alkenyloxyalkyl or cycloalkenyl (column 1. lines 56-66) Also, acidic 
stabilizers, polymerization inhibitors, plasticizers, monomers, viscosity increasing 
polymers and dyes can be added to the adhesive to alter the adhesive's characteristics 
(column 2, lines 55 et seq.). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at to combine the disclosures of Farnworth et al. with Kato et al. to provide 
for a good quality adhesive to quickly and soundly adhere a die to a lead frame It is 
well known in the art that cyanoacrylate adhesives are excellent for binding to glass, 
metals and plastics and it would be obvious to use this type of adhesive with a lead- 
frame as they are commonly metal. It would further have been obvious to coat the 
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instant setting adhesive only in areas that are intended to have a semiconductor die 
mounted thereon, as correcting a die misplaced would be difficult due to the nature of 
the adhesive. 

Therefore, it would have been obvious to combine Kato et al with Farnworth et 
al. to obtain the invention as specified in claims 57, 58, 59 and 61. 
/ 

14. Claim 60 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farnworth et al. (5, 286,679) and Kato et al. (3,825,580) as applied to claim 57 above, 
and further in view of Farnworth et al. (5,893,726). 

Neither Farnworth et al.('679) or Kato et al. teach applying adhesive in the form 
of a pattern of dots. 

Farnworth et al.(726) disclose a pattern of dots to adhere a protective cover to a 
substrate. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at to combine the disclosures of Farnworth et al.(726) with that of 
Farnworth et al.(726) and Kato et al. to attach a die to a lead frame. Although the 
Farnworth et al.(726) discloses attaching a protective seal to a substrate it would have 
been obvious to one of ordinary skill in the art to use a good quality adhesive, such as 
an instant setting adhesive, to attach a die to a lead frame in a pattern of dots. 
Farnworth et al.(726) teach that a quantity of adhesive, in a pattern of dots, is strong 
enough o hold a protective cover on top of a semiconductor die, then the same pattern 
could have been used to hold the semiconductor die to the substrate 
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Therefore, it would have been obvious to combine Farnworth, et al.(726) with 
Kato et al. and Farnworth et al.('679) to obtain the invention as specified in claim 60. 
/ 

15. Claims 62 and 64 are rejected under 35 U S C. 103(a) as being 
unpatentable over Farnworth et al. (5,286,679) in view of Kato et al. (3.825.580). 

Farnworth et al. teach a wafer with a surface. An adhesive is applied to certain 
areas of the surface for attaching semiconductor die (column 2. lines 56 et seq.). There 
are singulating lines on the wafer so as to separate the wafer into individual dies after 
completing the adhesion step (column 5, lines 19 et seq.)- Bond pads are also left 
exposed (column 5, lines 30 et seq.). The adhesive is applied using hot or cold screen 
process, depositing and photo-patterning a photosensitive adhesive or using a resist 
etch back method (see abstract). Farnworth et al. also teach a mounting paddle with 
adhesive applied thereon and attached to a die (column 1 . lines 30-41 ) Farnworth et 
al. further teach applying pressure and elevated temperature as the bonding is 
completed (see abstract). 

Farnworth et al. do not teach an instant setting adhesive such as a cyanoacrylate 
or an anaerobic acrylic adhesive, the monomer formula of such an adhesive. 

However, Kato et al. do teach an instant setting adhesive such as a 
cyanoacrylate or an anaerobic acrylic adhesive (column 1. lines 33-35). Kato et al 
further teach the formula as in applicant's claim 64, wherein the R group can be an 
alkenyl, alkinyl, alkenyloxyalkyl or cycloalkenyl (column 1 lines 56-66) 
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At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at to combine the disclosures of Farnworth et al. with Kato et al. to provide 
for a good quality adhesive to quickly and soundly adhere a die to a lead frame. It is 
well known in the art that cyanoacrylate adhesives are excellent for binding to glass, 
metals and plastics, and it would be obvious to use this type of adhesive with a lead- 
frame as they are commonly metal. It would further have been obvious to coat the 
instant setting adhesive only in areas that are intended to have a semiconductor die 
mounted thereon, as correcting a die misplaced would be difficult due to the nature of 
the adhesive. 

Therefore, it would have been obvious to combine Kato et al. with Farnworth et 
al. to obtain the invention as specified in claims 62 and 64. 

/ 

16. Claim 63 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farnworth et al. (5, 286, 679) and Kato et al. (3,825,580) as applied to claim 62 above, 
and further in view of Eichelberger (5.841,193). 

Neither Farnworth et al. or Kato et al. teach applying a catalyst to one surface of 
the lead fingers before the die placing step. 

However, Eichelberger discloses applying a catalyst to one surface while the 
cyanoacrylate adhesive is applied to the other surface(column 10, lines 34-38) 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at to combine the disclosures of Eichelberger with that of Farnworth et al 
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and Kato et al. to apply an adhesive to one surface to be bonded and to apply a catalyst 
to the other surface to be bonded to ensure an instantaneous seal. 

Therefore, it would have been obvious to combine Eichelberger with Kato et al 
Farnworth et al. to obtain the invention as specified in claim 63. 

Allowable Subject Matter 

17. Claims 28, 30, 40 and 42 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Conclusion 

18. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Scott Geyer whose telephone number is (703)306- 
5866. The examiner can normally be reached on weekdays, between 9:00am - 5:30pm. 
The examiner may also be reached via e-mail: scott.geyer@uspto.gov 

If attempts to reach the examiner by telephone are unsuccessful the examiner's 
supervisor, Charles L. Bowers can be reached on (703)308-2417. The fax phone 
numbers for the organization where this application or proceeding is assigned are 
(703)305-0142 for regular communications and (703)308-7722 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)308- 
0956. 
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